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DEFINITION

The PQR Documentation Package for High-Strength Steel Repairs is a standardized

technical resourcedelivered as a PDF and accompanying verification

checklistthat formally records the results of a Procedure Qualification Record

(PQR) test conducted to validate welding procedures used on high-strength structural

steels (e.g., ASTM A514, A572 Gr. 65+, or S690QL) in agricultural and off-road

equipment. It demonstrates compliance with AWS D1.1/D1.2, ISO 15614-1, and

OEM-specific repair specifications. The package serves as auditable evidence that a

given weld repair procedure produces mechanically sound, defect-free joints under

defined prequalified or qualified conditions.

OVERVIEW

High-strength steel components in structural farm equipmentincluding loader booms,

axle housings, and hitch assembliesare subject to severe cyclic loading, impact,

and environmental corrosion. Repairing such components demands rigorously validated

welding procedures to avoid brittle fracture, hydrogen-induced cracking, or loss of

base metal strength in the heat-affected zone (HAZ). The PQR Documentation Package

fulfills this need by capturing essential variables from a qualification test weld:

base metal grade and thickness, filler metal classification (e.g., ER100S-G),

preheat/interpass temperature control, heat input calculation, post-weld heat

treatment (PWHT) parameters (if applicable), and non-destructive testing (NDT)

outcomes (e.g., VT, PT, UT, or RT). Unlike generic welding procedure specifications

(WPS), the PQR is an empirical recordnot a procedural instructionand must be

generated using production-intent materials, joint configurations, and equipment. The

integrated checklist ensures traceability and completeness during internal audits,

third-party certification (e.g., by ABS, TV, or CSA), or regulatory review by OSHA

or ANSI/ASABE standards committees. Furthermore, because high-strength steels are

highly sensitive to cooling rate and hydrogen content, the package explicitly

documents moisture control measures (e.g., low-hydrogen electrode baking per AWS

A5.1/A5.5), thermal monitoring logs, and hardness surveys across the HAZ to confirm

no excessive martensite formation (>350 HV).

KEY COMPONENTS

1. Qualified Welding Procedure Specification (WPS) cross-referenced to the PQR

2. Test weld documentation including material certs, heat input logs, and NDT reports

3. Verification checklist covering AWS D1.1 Annex K / ISO 15614-1 compliance items

APPLICATIONS

  - Field repair validation for Tier IV-compliant articulated loaders and grain augers

  - OEM-approved shop repairs of cracked chassis frames in autonomous farm vehicles

  - Third-party certification submissions for ASME Section VIII Div. 2 or CSA W47.1

compliance

KEY FORMULAS

Heat Input Calculation: HI = (Voltage  Current  60) / Travel Speed (J/in or kJ/mm)

  -> Quantifies thermal energy delivered per unit length of weld; critical for

controlling HAZ microstructure and avoiding undermatch or overtempering in high-strength

steels.

Preheat Temperature Estimation (for HAZ cracking control): Tp  350  200 

log10(Ceq) + 0.5  Thickness (C, empirical)

  -> Estimates minimum preheat based on carbon equivalent (Ceq) and section thickness to

suppress hydrogen diffusion and martensitic transformation.

RELATED CONCEPTS

  - Welding Procedure Specification (WPS)

  - Carbon Equivalent (Ceq) Calculations

  - Hydrogen-Induced Cracking (HIC) Mitigation
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